Introduction
New Zealand (NZ) is in the middle of a growing epidemic of diabetes. 1 Since the 1990s, results from major international intervention studies have shown that improved clinical management of blood glucose levels (BGLs) in patients with diabetes reduces microvascular complications, 2 and that improvements in major cardiovascular (CV) risk factors reduces all diabetes-related complications. [3] [4] [5] [6] [7] Despite the increasing role and need for health professionals in the detection and management of diabetes, there already exists a shortage of specialists to manage the condition in NZ. 8 Thus, it is unlikely that the demands from increasing numbers of patients diagnosed with Type 2 diabetes, and from expanded roles into screening, can be met without a re-examination and re-defining of existing work practices of health professionals, including primary health care (PHC) nurses.
In 2010, there were 42 334 registered nurses working in NZ and, of those, 23% were working in a community or rural setting. 9 The four main groups of nurses providing PHC are practice nurs-
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ORIGINAL SCIENTIFIC PAPERS es (PNs), district nurses (DNs), diabetes specialist nurses (DSNs), and chronic care management (CCM) nurses-formerly referred to as disease state management nurses. CCM nurses receive funding for further education and to develop competencies in chronic condition management, and during the survey were employed by general practices, Primary Health Organisations (PHOs) and independent providers. PNs are primarily employed in general practice and have the greatest opportunity to develop new roles in the PHO environment, as they comprise the largest group of nurses working in the community-45% in the 2010 national survey. 9 All DNs in Auckland are employed by the three Auckland District Health Boards (DHBs) and their role is aligned with secondary health care services to provide home care for patients. DSNs predominantly work within secondary health care services, although as in the United Kingdom, a proportion now work in PHC settings or across both sectors. 10 The Ministry of Health encouraged the development of PHOs, following the PHC Strategy in 2001, 11 which offered new opportunities for nurses working in community settings, including professional development and leadership, to enable nurses to work more independently. 12 The aim of this paper is to describe and compare the demographic characteristics, current practice settings and diabetes training and experience of the main groups of PHC nurses to gain an understanding of their experience and skill set in providing community-based services for patients with diabetes in Auckland.
Methods
The current study is a cross-sectional survey of PHC nurses providing community management for patients with diabetes in the A self-administered four-page questionnaire consisting of closed questions with 'other' response options, where appropriate, and a replypaid envelope were mailed to all 335 randomly selected nurses. This was followed by a telephone call a week later to solicit participation and arrange a time for a telephone interview for those who agreed to participate. A total of 284 nurses returned and completed the self-administered questionnaire. This contained questions about their nursing training, subsequent diabetes education and experience, facilities and processes for managing patients with diabetes in their current workplace, and their involvement in managing diabetes. All 287 nurses who agreed to participate completed the telephone interview, including two PNs and one DN who did not complete the selfadministered questionnaire. The telephone interview, made up of closed questions or multi-choice options, was designed to elicit further information on work facilities and how valued and supported nurses felt in the management of patients with diabetes. Responses were recorded in writing.
For statistical analyses, nurses were categorised into three groups: PNs, DNs, and specialist nurses (SNs), who included both the DSNs (n=19) and CCM (n=9) nurses. The latter two groups were combined because of small numbers. Standard univariate methods were used for analysing categorical outcome data, using PROC FREQ in SAS version 9.2 (SAS Institute, Cary, North Carolina, 2008).
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ORIGINAL SCIENTIFIC PAPERS WHAT GAP THIS FILLS
What we already know: There is a shortage of specialists involved in diabetes care. Primary health care nurses are increasingly taking a greater role in the management of patients with diabetes.
What this study adds: This is the first cross-sectional study reporting on the demographic characteristics, diabetes education and experience of a representative sample of primary health care nurses from the wider Auckland region. Practice and district nurses need to be supported to further their diabetes education and to gain access to internet and email services. Further effort is required to ensure district nurses feel valued and supported in this role and are adequately connected to other primary health care professionals. Table 1 shows the biographical details of the 284 PHC nurses who completed the self-administered questionnaire. Almost all were female, 80% were aged over 40 years and significantly more DNs had graduated more recently than SNs and PNs. Three-quarters of nurses self-identified as NZ Europeans, and only 4% as Maori; the latter were more likely to be CCM nurses (Table 1) . Most nurses had completed their undergraduate nursing education in NZ and half of the nurses had, or were working towards, post-registration qualifications, including significantly more SNs (Table 1) . Table 2 outlines previous community nursing experience and current work settings of the nurses. Over half had worked within the community for over 10 years and significantly more PNs and DNs had also been in their current work positions for >10 years compared with SNs. However, more SNs worked full-time compared with DNs and PNs who tended to work three to four days per week ( Table 2 ). The proportion of PHC nurses working in each DHB was similar, being Waitemata (35%), Auckland (34%) and Counties Manukau (30%), as was the distribution for each nurse group (p=0.12). Table 3 shows details of prior diabetes education and work experience. Although a large proportion of participants had undertaken specific diabetes education, this was predominantly workshop-and workplace-based. Furthermore, significantly more DNs and PNs had received ≤10 hours diabetes education compared with SNs and almost 20% of nurses surveyed listed over 30 diabetes courses or education providers where they had received this education. Table 4 reports the practice size and workplace setting of nurses. Almost half of the PNs worked at mid-sized practices, while most SNs worked in larger practices or services. In contrast, only a small proportion of PNs and SNs worked in small (one GP) practices.
Results
Over half of SNs and about 40% of PNs had their own office or room to carry out administrative work (Table 4 ). In contrast, the majority of DNs carried out administrative work in a shared room, in patients' homes and/or in their car, and typically carried out administrative work in one large office with a limited number of computers. Most SNs had access to broadband internet compared with only 78% of PNs and DNs (Table 4) and nine nurses used dial-up internet. A high proportion of all three nurse groups had access to a telephone, computer and printer (93-100%), although far less had access to emails-internal (72%) and external (45%). A significantly larger proportion of PNs (54%) had external email access compared with only 18% of DNs and SNs (p<0.0001). Despite this, most SNs (96%) and PNs (91%) and all 32 DNs (who answered this question) had access to a private room when consulting patients with diabetes (data not shown). Table 5 outlines details of other health professionals involved in diabetes care at the nurse's workplace. Significantly more SNs and DNs reported other clinical specialists were involved in diabetes care at their practice or service compared with PNs, although largely limited to dietitians for DNs. Furthermore, only a third of respondents reported other CCM nurses or DSNs visited their workplace and, of those, significantly fewer PNs and DNs received weekly visits compared with SNs (Table 5) .
A greater proportion of SNs (92%) felt they were 'always or often' valued as skilled practitioners in the management of patients with diabetes at their practice or service compared with 78% of PNs and 56% of DNs (p=0.004). Moreover, significantly QUANTITATIVE RESEARCH 
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Discussion
This is the first survey of the diabetes education and experience of a representative sample of nurses from the wider Auckland region. Of the total nurses surveyed, a slightly higher proportion were female (98%) than that reported nationally for all nurses (93%) and those working in a community setting (94%), 9 although similar to that recently reported for urban-based PNs in QUANTITATIVE RESEARCH 13 and DSNs in the UK. 14 PHC nurses in Auckland were slightly older than all nurses working in NZ, of whom 40% were aged over 50 years, although similar to all nurses working in community settings where 46% were aged 50 years or older. 9 They were also older than nurses in Scotland where 29% of PNs were aged over 50 years 13 and DSNs in the Netherlands who were on average 43 years of age. 15 An ageing nursing workforce may limit new graduates entering PHC.
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Despite the ageing PN workforce PNs and DNs represent a stable workforce, with about a third having remained in their current workplace for over 10 years-similar to that reported for PNs in NZ in 1999, 16 although more than those surveyed in 1990. 16 However, they are less stable than their peers in Great Britain who had spent 9.3 mean years in their current positions 17 and less than the eight mean years reported for PHC nurses in South Africa. 18 SNs had spent less time in their current positions than PNs and DNs and also less than their peers in the UK, who had been in their current positions for a mean of 6.2 years. 17 Stability, whilst viewed positively, may also limit opportunities for new graduates entering PHC.
A large proportion of SNs had, or were working towards, post-registration qualifications, similar to that reported for DSNs in the UK; 14 as were almost half of PNs and DNs in this survey and similar to that reported nationally, 9 but lower than the 58% reported nationally for all registered nurses, 9 despite extra funding for PHC nurses to further their education. 12, 19 PHC nurse leaders identified the lack of PHC-focused courses as one reason for the lower uptake. 19 In addition, 15% of all nurses sampled had postregistration degrees which was slightly less than the 19% and 22.5% reported for PNs in Great Britain 17 and Scotland 13 respectively. In contrast, a quarter of the SNs sampled held post-registration degrees, which was comparable with the 28% reported for DSNs in Great Britain. 17 Further, 6% of DNs and 3% of PNs (similar to the 3.5% reported for PNs in the Scottish survey) 13 and 21% of SNs held a master's degree-almost twice the proportion of CCM nurses compared with DSNs, which was more than the 6% reported as undertaking post-registration study in the UK 17 and the 8-9% of diabetes educators holding doctorates in the US. 20, 21 Most SNs (89%) sampled had received specific diabetes education, which was a similar proportion to that reported for DSNs in the UK 14, 22 and experienced staff nurses in an older survey from South Africa. 18 A large proportion of PNs (84%) sampled reported having specific diabetes education, similar to that reported by PNs in Scotland 13 and those surveyed from 123 general practices in Nottingham, UK, 23 and almost twice the proportion reported from the 1999 (47%) and far higher than that reported in the 1990 (14%) NZ surveys, 16 illustrating the increasing trend in post-registration diabetes education for PNs. Despite this, no national post-registration diabetes programme or qualification exists in NZ, making comparisons difficult on the quality and core content covered.
Most PNs and SNs had gained their diabetes experience in PHC, similar to the proportion reported for PNs in Scotland 13 and SNs had spent longer in PHC than diabetes educators in the US. 20 About half of the PNs worked in mid-sized practices-similar to that reported in NZ from the 1999 survey and more than in 1990 16 -and in practices in the Waikato region, 24 and with more nurses than the majority of PNs in Scotland where the majority worked with one to two other nurses (74%). 13 SNs tended to work in large practices or services with fewer working in multidisciplinary teams compared with DSNs in the Netherlands (78%) 15 and the UK. 10 The majority of PNs and SNs had access to a private room when consulting patients, and computer access. However, fewer had access to external email and, most concerning, over 20% of PNs and DNs had no internet access, especially as 99% of general practices in NZ, prior to this survey, had internet services. 25 It is imperative in a modern practice that PNs and SNs have similar access as GPs in NZ who source information using internet sites more often than referring to textbooks 26 -an increase from earlier NZ 27, 28 and international reports. 29, 30 DNs had the fewest administrative facilities and least access to electronic patient data and received the least specialist nursing support. In addition, they felt the least valued in managing patients with diabetes, although this was comparable with DNs sampled in the UK who also felt undervalued. 31 The high proportion of SNs who 'always or often' felt valued was similar to that reported for DSNs in the Netherlands who felt more positive in their roles compared with hospital and nursing home-based nurses, 15 and both higher than PHC nurses in an older South African survey who suggested communication between health professionals should be improved to enhance patient care. 18 This is the first comprehensive cross-sectional survey of PHC nurses in the largest urban area in NZ. Selection bias was unlikely to have occurred because of the very high response rate; however, differences in the PHC nursing workforce may differ in other urban areas. Limitations of the survey include potential bias on self-reported information and changes in practice facilities, including internet access, which may have improved since data collection.
In conclusion, PHC nurses represent a stable workforce. Funding for ongoing PHC and diabetes education for PNs and DNs should be extended along with a clearly defined national post-registration education that includes a core knowledge 19 of diabetes and common chronic health conditions, and career pathway that encourages ethnically diverse graduate nurses into PHC. DNs feeling less valued and their separation from PHC providers requires further investigation. The lack of access to the internet and patient management systems for PNs and DNs impedes communication between providers and patients and limits access to research and best practice guidelines.
